[Abstract] Allogeneic organ transplantation is a powerful tool for clinical and basic research studies.
cancer (White et al., 2013) . Although the incidence of spontaneous cancers is low, with many zebrafish eventually surviving cancer, allogeneic organ transplantation is a powerful tool, because many of the cancers are not syngeneic. Unfortunately, this method is not well developed. A previous study reported that zebrafish embryos accept cell grafts prior to the development of a mature immune system (Nicoli et al., 2007) . However, it is difficult to successfully transplant grafts into embryos due to their minute size. For transplantation into adult zebrafish, sublethal γ-irradiation or immunosuppression with dexamethasone can block the rejection of the graft (Stoletov et al., 2007; White et al., 2008) . However, it can be difficult to maintain cell grafts for long periods of time due to the short lifespans of recipients and the recovery of the immune response by 20 days after irradiation (Smith et al., 2010; Eguiara et al., 2011) . Tissue grafts between identical clonal or inbred lines can survive without rejection (Kawasaki et al., 2010; Mizgirev and Revskoy, 2010; Shinya and Sakai, 2011) .
T lymphocytes are central to the allograft response (Ingulli, 2010) . The Recombination activating gene 1, 2 (Rag1, Rag2) are important for immune function, because it creates double-stranded DNA breaks and is essential for V(D)J recombination, as well as for T and B cell function. Rag1 mutant mice lack mature T and B cells, and they maintain allogeneic heart grafts for long periods of time (Zhang et al., 2006) . By contrast, allogeneic transplantation has failed in Rag1 mutant rats, probably due to the insufficient depletion of T and B cells (Ménoret et al., 2013 2. Remove normal testes or spontaneous testicular hyperplasia from a donor fish as described in (Sakai, 2006) , and cut to approximately 2-3 mm square containing the testis epithelium in L-15 medium.
3. Place a paper towel in a 100 mm dish and pour a small amount of 0.4x PBS into the dish.
4. Anesthetize the recipient zebrafish with 0.01% ethyl p-aminobenzoate.
5. Place the anesthetized recipient fish into the 100 mm dish.
6. Cover the head and tail of the recipient fish with wet paper towels ( Figure 1A , Video 1).
7. Descale the site of transplantation.
www.bio-protocol.org/e1992 11. Transfer the recipient zebrafish to a tank containing 0.4x PBS supplemented with 10 μg/ml gentamicin.
12. Wrap the tank with aluminum foil to prevent the entry of light and incubate the tank at 26 °C for 4 days to promote wound healing.
13. Rear the transplanted fish 4 days after surgery. 4. To confirm the condition of the testicular hyperplasia graft, set aside several fragments for histology.
5. Re-transplant the remaining fragments, which contain epidermis of the hyperplasia, as outlined in Procedure A: Subcutaneous transplantation.
Data analysis
We have performed a total of 156 cases of serial transplantation using 4 testicular hyperplasias, and growth of the transplanted grafts was observed in 149 cases, including data previously reported (Data is presented in Kawasaki et al., 2016) . We have succeeded in maintaining a testicular hyperplasia more than 3 years at the longest (Data is presented in Kawasaki et al., 2016) . Figure 2 shows the tree diagram of an additional testicular hyperplasia by serial transplantation for more than one year. However, malignant transformation and testis-ova arose very occasionally in the serial transplantation of testicular hyperplasias (Data is presented in Kawasaki et al., 2016) . Therefore, histological observation of the grafted testicular hyperplasias should be performed in each generation to avoid undesired transformation.
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